Despite the resounding success of the quantum electrodynamic (QED) calculations, there remains some confusion concerning the Dirac equation's part in the calculation of the anomalous magnetic moment of the electron and proton. The confusion resides in the nature of the Dirac equation, the fine structure constant, and the relationship between the two. This paper argues that the Dirac equation describes the coupling of the electron or proton cores to the invisible Planck vacuum (PV) state; and that the fine structure constant connects that equation to the electron or proton particles measured in the laboratory.
I. INTRODUCTION
I N the arena of elementary particle physics, the PV theory is a quasi-particle theory rather than a quantum field theory, where the electron and proton cores are particle-like objects (consisting of a massive charge) that are coupled to an invisible vacuum state. It is this particle-like aspect of the cores that is exploited in the following PV analysis of the anomalous magnetic moment of the electron and proton.
The theoretical foundation [1] [2] [3] of the PV theory rests upon the unification of the Einstein, Newton, and Coulomb superforces:
where the ratio c 4 /G is the curvature superforce that appears in the Einstein field equations. G is Newton's gravitational constant, c is the speed of light, m ⇤ and r ⇤ are the Planck mass and length respectively [4, p.1234] , and e ⇤ is the bare (or coupling) charge. The fine structure constant is ↵ ⌘ e 2 /e 2 ⇤ . The two particle/PV coupling forces 
the electron core ( e ⇤ , m e ) and proton core (+e ⇤ , m p ) exert on the invisible PV state; along with their coupling constants 
for the electron and proton cores, whereh is the reduced Planck constant. The Planck particle Compton radius is r ⇤ = e 2 ⇤ /m ⇤ c 2 , which is derived by equating the Einstein and Coulomb superforces from (1). To reiterate, the equations in (2) represent the forces the free electron or proton cores exert on the invisible PV space, a space that is itself pervaded by a degenerate collection of Planck-particle cores (±e ⇤ , m ⇤ ) [5] . The positron and antiproton cores are (+e ⇤ , m e ) and ( e ⇤ , m p ) respectively. It should be noted that all of the constants in (5) are Lorentz invariant.
Finally, the Lorentz invariance of the coupling constants in (3) lead to the energy ih @ @t = ie 2 ⇤ @ @ct (6) and momentum
operators of the quantum theory [5] . The two operators are proportional to the squared coupling charge e 2 ⇤ , or to the spin coefficient e 2 ⇤ /c. The structure of these two operators is responsible for the structure of the gradients in (8) and (9), including the "time gradient" in the first term of (9). Section 2 expresses the covariant Dirac equation in terms of PV parameters. Section 3 discusses the gyromagnetic gfactor. Section 4 discusses the electron g-factor and Section 5, the proton g-factor. Sections 4 and 5 represent a work in progress that seeks to relate the QED radiative corrections [6, p.201 ] to the PV coupling model. Section 6 presents some comments and conclusions.
II. DIRAC EQUATION
The Dirac particles defined in the present paper are the electron and proton cores and their antiparticles, where the following Dirac equations are assumed to result from the equations in (2) operating on the PV state. This assumption follows from the appearance of e 2 ⇤ and m in the following Dirac equations, where m is the electron or proton mass.
Using (5), the manifestly covariant form [6, p.90] [Appendix A] of the Dirac equation for the the electron and proton cores can be expressed as:
where the second term in (9) is summed over j = 1, 2, 3 and ✓ 0 cS
where one of the charges in e 2 ⇤ belongs to the free electron or proton cores, and the other to any one of the Planck-particle cores within the degenerate PV state. The e 2 ⇤ j /c in the 4x4 matrix on the right side of (10) are the 2x2 spin components of the S-vector
that applies to all the Dirac cores. ! = ( 1 , 2 , 3 ) is the Pauli spin vector, where the j s are 2x2 matrices. Using the equations in (5), the fine structure constant can be expressed as
where e is the magnitude of the laboratory-observed electron or proton charge. If e = e ⇤ , then the Compton relations in (5) yield ↵ = 1, implying that the fine structure constant provides the "bridge" over which the Dirac equation connects to the charge e. (8) and (9) the g-factor is exactly g = 2 [7, p.667]. This gyromagnetic ratio represents the magnetic to mechanical moment ratio (13) for the Dirac equation without radiative corrections [6, p.298 ].
III. GYROMAGNETIC RATIO For
In general (radiative corrections or not), the intrinsic magnetic moment ! µ is related to the spin vector ! s = ! S /2 through the equations [6, p.81]
where g is the g-factor and µ B is the Bohr magneton
where r e is the electron Compton radius. Although the gfactor in (13) is exactly 2 for the Dirac equation, there is an anomalous-moment increase to this value due to radiative corrections.
Note that for g = 2, (13) yields
However, this is an unacceptable result for the Dirac proton core; so (13) is replaced here by
where µ c = er e /2 for the electron and µ c = er p /2 for the proton. Thus the correct baseline moments (no corrections) for the Dirac cores, normalized by their common spin, are given by (16) are the electron and proton magnetic dipole moments.
IV. ELECTRON G-FACTOR
When radiative corrections are included with (8) and (9), photon and Planck-particle scatterings taking place within the vacuum state lead to a small increase in the electron g-factor and a large increase in the proton g-factor. Using ↵ 1 = 137.0 [7, p.722] for the inverse fine structure constant in the Schwinger QED calculation [8] [6, p.298] , the relative change in the electron magnetic moment is
where one of the e ⇤ s in the squared coupling charge e 2 ⇤ belongs to the free electron core and the other to any one of the Planckparticle cores within the degenerate PV state.
The radiative correction for the electron core can be expressed as
The Schwinger ratios in (19) can be directly related to the structure of the PV state: the 2⇡r ⇤ is the "circumference" of the "sphere" of "radius" r ⇤ that contains the Planck particle core. This strong correspondence suggests a physical relationship between the QED and PV theories.
V. PROTON G-FACTOR
The electron is thought to be a true point particle [6, p.82] because it contains no internal structure, as does the proton [9] . In the present context, however, it is appropriate to associate the "size" of the electron and proton with their Compton radii, where the corresponding proton structure constant is defined here as 
This relatedness suggests that the proton g-factor change be estimated from the electron change,
r e r p = 0.001162 r e r p = 2.13 (21)
where the experimental g-factor is [6, p.82] ⇣ g 2 1
The agreement between (21) and (22) is remarkable, considering the large magnitude of r e /r p . It remains to be seen, however, whether or not (21) leads to something more substantial.
VI. SUMMARY AND COMMENTS
It comes as a surprise that the charge associated with the Dirac equation is the coupling charge e ⇤ , rather than the well known electron-proton charge magnitude e. That result is due to the collection of Planck particle cores (±e ⇤ , m ⇤ ) that pervade the PV state. If there were no such pervasion, there would be no photon scattering taking place off those cores; and no need for the coupling charge in the Dirac equation, or the radiative corrections from the QED theory. In that case, the Dirac equation would provide a self-sufficient description of the electron and proton particles, incorporating the squared charge e 2 .
It is noted that the electron or proton core velocities v appear nowhere in the Dirac equations (8) or (9) . This is due to the fact that the equations are Lorentz invariant, where the velocities are tacitly assumed to lie anywhere within the halfopen interval 0  v < c as the cores propagate within their Lorentz reference frames.
As an aside, the radiative correction ↵ even shows up in the Bohr hydrogen atom calculations [10] , where the electron and proton are considered to be point particles. For example, the expression
for the velocity v n of the electron in its nth circular orbit (around the electron-proton center of mass) clearly displays the ↵ correction. Without the correction, the unrealistic result nv n = c is obtained for the electron velocity. We close with the following quote [11, p.129 ] from Feynman: "There is a most profound and beautiful question associated with the coupling constant, e-the amplitude for a real electron to emit or absorb a real photon. It is a simple number that has been experimentally determined to be close to -0.8542455. (My physicist friends won't recognize this number, because thy like to remember it as the inverse of its square: about 137.03597 with an uncertainty of about 2 in the last decimal place. It [the fine structure constant] has been a mystery ever since it was first discovered more than fifty years ago, and all good theoretical physicists put this number up on their wall and worry about it.)" Calculations in the present paper appear to have removed that mystery.
